reports on associations with physical and mental health. 
W
ork has a salient role in the life of most Australian adults. It provides a source of income to maintain material standards of living. 1 Work also plays a critical social and psychological role: facilitating people's social connections, their participation in a community, and providing a sense of purpose and identity. [2] [3] [4] Participation in work is associated with better health 5 and, while there is undoubtedly a bi-directional relationship between work and health, 6 it is clear that being employed bestows health benefits. 7, 8 It is not only the absence of a job that is associated with poor physical and mental health, but also the characteristics and quality of the job. 9 While exposure to physical hazards in the workplace, or the (in)adequacy of pay, employment tenure or hours worked are factors that link work to poor health, so too are the psychosocial characteristics of jobs.
consistent with the population approach to mental health outlined in the third and fourth National Mental Health Plans 15, 16 and may also be an important aspect of socially inclusive policies seeking to promote participation and engagement and address disadvantage. [17] [18] [19] In Australia, the Household, Income and Labour Dynamics in Australia (HILDA) Survey would be an ideal dataset with which to explore the consequences of job quality, given the national sampling frame, the availability of several waves of data, the extensive data on employment and labour-force characteristics and transitions, the inclusion of adequate measures of health, and the fact that it is a publicly available dataset. However, at wave 1 the HILDA Survey did not include the scales of psychosocial job quality that are widely used within the international epidemiological literature such as those based on the Effort-Reward Imbalance (ERI) Model 20 or the Demand-Control-Support Model. 21 In previous published research, we have reported on the development and validatation of measures of psychosocial job quality based on the items and scales that were available in all waves of the HILDA Survey. The researchers who developed the HILDA Survey report that they drew these items from a range of previous economic and social surveys. 22 Twelve job quality items included in the self-completion questionnaire (SCQ) of each wave of the HILDA Survey can be combined to form valid measures of three aspects of psychosocial job quality. 23 Factor analytic techniques showed that the three factor theory of job quality proposed by Strazdins et al. 11 provided an adequate solution to summarise the contribution of (most of) the 12 items cross-sectionally and across time. The three factors were labelled: i) job demands and complexity, ii) job control, and iii) job security. The current analysis considers other items from the HILDA Survey that represent other important aspects of psychosocial job quality. After Broom and colleagues, 10 we consider jobs identified with low marketability and a somewhat-related measure of satisfaction with employment opportunities. The current analysis also draws on aspects of the effort-reward imbalance model. 24, 25 While the full implementation of this model posits that strain results from a perceived mismatch between employees' efforts at work and a range of possible rewards including income, esteem, or career opportunities and security, 24 the focus of the current analysis is on respondents' perception of not being fairly paid for their efforts at work. We also consider job strain, which is defined as the combination of high job demands and low decision latitude or control. 21 The aim of the current analysis is to examine the association of the various measures of psychosocial job adversity with physical and mental health using seven waves of data, and to consider whether the relationship reflects differences between people or correlated change in health and employment circumstances over time.
Method Data
This study reports analysis of data from the first seven waves of the HILDA Survey (release 7.0). This is a nationally representative household panel survey conducted annually since 2001. The survey was conducted in accordance with the University of Melbourne's Ethics Guidelines. The survey used a multi-stage sampling approach, sampling households within dwellings within a selection of administrative areas. At baseline, there were 7,682 responding households (response rate of 66%). Within households, 13,969 household members aged 15 years and over completed a personal interview and 94% of these returned a self-completion questionnaire (SCQ). Attrition in the HILDA Survey is similar to other international household panels such as the BHPS.
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This analysis is restricted to respondents who participated in the wave 1 interview and returned the SCQ, and who subsequently provided interview and SCQ data on at least two further occasions. As the focus of this analysis is on psychosocial job quality, it is restricted to those respondents who are in the workforce. Further, to avoid the potentially confounding influence of normative transitions into and out of the workforce the analysis was restricted to those respondents aged between 20 and 55 at wave 1. Thus, the analysis is based on 5,548 wave 1 respondents and 31,797 observations (an average of 6.2 observations per respondent).
The development and description of measures of psychosocial job quality
HILDA Survey respondents who were employed completed a module of 12 items which assessed various characteristics of work. Previous factor analysis and structural equation modelling of these items identified three theoretically meaningful factors. 23 These factors reflect job demands and complexity (primarily focused on job complexity; four items such as 'My job is complex and difficult', alpha = 0.70, higher scores reflect greater demands), job control (three items such as 'I have freedom to decide how I do my work', alpha = 0.82, higher scores reflect greater control), and perceived job security (three items such as 'I have a secure future in my job', alpha = 0.64; higher scores reflect greater security; one item ['worry about future of job'] was reverse coded). The results of factor analysis showed that the item loadings were invariant across the seven waves, and that the factors demonstrated predictable associations with more widely used measures of job demands and control. 27 Because the focus of the current analysis is on evaluating the health consequences of adverse psychosocial job conditions, we have omitted the item 'I fear that the amount of stress in my job will make me physically ill' from the scales due to concern about potential circularity. This analysis constructed these scales by summing across the relevant items. For those respondents with missing data for some items, scale scores were based on completed items and weighted up to the expected total had all items been answered.
Apart from the factors discussed above, the current analysis also considered a number of items included in all seven waves of the HILDA Survey that assess different psychosocial job characteristics. After Broom et al., 10 we considered 'job marketability' (a person's perceived ability to get another similar job). An item included in the main HILDA Survey interview asked all employees to estimate the chance (%) that, if they were to lose their job, they would find and accept a job at least as good. Survey respondents who were self-employed or employers were not asked this question. A second measure related to the marketability concept was based on another item that asked respondents to report their satisfaction with their employment opportunities. This was assessed using an 11-point scale, with descriptive anchors at 0 (totally dissatisfied), 10 (totally satisfied) and at the mid-point (5: neither satisfied nor dissatisfied). Another satisfaction item assessed respondents' satisfaction with their job security and this item was used as an alternative measure of job security for those respondents with missing data for all of the job security items.
One item from the SCQ job conditions module assessed whether respondents considered they were paid fairly for their work ('I get paid fairly for the things I do in my job'). This item did not fit within the scales representing job demands and complexity, job control or perceived job security. For the current analysis, this item was considered a measure of effort-reward unfairness. 20 This item was assessed using a 7-point scale ranging from 0 'strongly disagree' to 6 'strongly agree'.
For each aspect of psychosocial job quality measured, respondents with scores in the quartile of the distribution corresponding to greatest adversity (e.g. high job demands/complexity, low job control, high insecurity, low marketability, limited employment opportunities and high effort-reward unfairness) were categorised as experiencing that psychosocial job adversity (for example, see 10, 27 ). A measure of job strain was also constructed from the combination of high job demands/complexity and low job control. Table 1 presents details of the scales, cut-points, and the percentage of respondents identified with each job adversity, as well as information on levels of missing data.
Other measures
Mental health was assessed using the five-item Mental Health Inventory (MHI), a subscale from the SF-36 general health survey. The MHI assesses symptoms of depression and anxiety (nervousness, depressed affect) and positive aspects of mental health (feeling calm, happy) in the past four weeks. The MHI has reasonable validity and is an effective screening instrument. 28, 29 The current analyses use a dichotomous measure, with those with mental health scale scores less than 50 categorised as having mental health problems. 30 Similarly, a dichotomous measure of physical impairment was derived from the Physical Functioning subscale of the SF-36, with scores below 68 (1 standard deviation below the mean) identified with poor physical health.
Covariates included measures of age, sex, relationship status (married or de facto), having dependent children, and highest level of educational attainment. A number of direct measures of employment conditions were also examined. These measures were collected at each wave and included whether respondents were employed casually, whether they had a supervisory role, whether they worked regular daytime shifts, the number of hours they usually worked per week, their usual pay, and a classification of their occupational skill level based on ANZSCO coding. 31 For the current analyses, measures which used continuous scales (hours worked, salary) and the occupational skill level were categorised into tertiles (high, medium or low). An additional category was included for salary representing respondents who reported working for no income. An item which asked whether respondents had changed jobs in the past year was used to differentiate between those who changed their assessment of the psychosocial characteristics of their job and those who moved between jobs with different characteristics.
Statistical approach
The initial descriptive statistics present the percentage of respondents who experienced each adversity at baseline (wave 1), the percentage of all observations in which each adversity was identified, and a between-person effect which reflects the percentage of respondents who at some point during their participation in the HILDA Survey were identified as experiencing each adversity. A series of random-intercept logistic regression models with robust standard errors to account for respondent clustering within households was used to regress the binary health measures (mental and physical health) on each measure of psychosocial job adversity. After an initial univariate model (Model A), the subsequent Model B evaluated the robustness of the findings by including the sociodemographic covariates and direct measures of employment circumstances. The third set of models (Model C) included both a time-varying and time-invariant measure of each job adversity, along with the socio-demographic covariates. The goal of this analysis was to determine whether the association between health and psychosocial job adversity reflected that these factors covaried over time (i.e. changing job conditions associated with changing health) or whether it was more that individuals who experienced adverse job conditions at some point had poorer health overall. The final model (D) repeated model C but examined lagged predictors and was restricted to those respondents who reported that they did not change jobs or job circumstances during the intervening period. Previous health status was also included as a covariate in this model. This final model enabled assessment of the prospective effect of psychosocial job characteristics on health. Sensitivity analyses utilised the continuous scales of psychosocial job characteristics and utilised a more stringent cut-point to define the binary measures (e.g. 10% rather than 25%).
Across the seven waves of data, attrition was 21.1% for completion of interview and SCQ. For each of the key socio-demographic and psychosocial job quality measures in each wave, the average level of missingness was 1.3%, ranging from 0 to 4.5%. Missingness was higher for measures based on items from the SCQ. Cases with missing data were excluded on an analysis-by-analysis basis. An advantage of the random-effect regression models used in this analysis is that data from all available waves can be used in the 
Results
Of the 5,548 wave 1 respondents, 48.3% were female, 72.2% were either married or in a de facto relationship and 42.0% had a dependant child(ren). A total of 24.7% of respondents had not completed their high school education while, at the other extreme, 27.2% had a tertiary education qualification. There were 21.6% of respondents aged between 20 and 29 years, 32.2% between 30 and 39 years, 32.2% between 40 and 49 years, and 14.0% between 50 and 55 years. The final three columns of Table 1 present descriptive data on the components of psychosocial job quality at baseline (wave 1) and longitudinally. As outlined in the methods section, the definition of psychosocial job adversity is a relative measure and the selection of cut points was designed to identify approximately one quarter of the population as experiencing each type of adversity.
The longitudinal descriptive data are presented in two ways. The 'overall' percentage represents estimates of adversity across all occasions, disregarding the fact that the same individuals responded in multiple waves. The 'any' column represents the percentage of respondents who reported each adversity at some point during the study. More than half of all respondents experienced each component of psychosocial job adversity at some point during the survey period (apart from the job strain measure). Table 2 presents the odds ratios (and 95% confidence intervals) from a series of random-intercept longitudinal logistic regression models examining the strength and nature of the association between psychosocial job adversity and the experience of mental health problems. The first and second columns show that, apart from marketability, all other time-varying measures of job adversity were associated with poor mental health and, further, that these relationships were little changed by the inclusion of covariates including employment conditions. The test of marketability was significant (at p=0.047) in Model B. Across the set of analyses, being female, younger, not working regular hours and, to a lesser extent, having a casual job, lower income and low-skilled occupation were also independently associated with poorer mental health. The models described in the third column include terms reflecting the time-varying and between-person effects of each psychosocial job adversity. Again, apart from marketability (p=0.428), all the time-varying effects remained significant and were not markedly different to the univariate results. There were also significant between-person effects for all measures apart from job demands/ complexity (though with p=0.082) indicating that respondents who reported these psychosocial job conditions at some point during the survey reported poorer mental health overall, not just in those circumstances when they experienced the adversity. Model D, reporting a lagged analysis (regressing current health on previous employment circumstances) for those respondents who had not changed jobs in the previous 12 months, confirms the results of Model C though job strain is no longer a significant time varying predictor of mental health (p=0.124). Table 3 presents the results of a similar set of analyses for the physical health outcome. Job insecurity, low marketability, dissatisfaction with employment opportunities, and effort-reward unfairness (p=0.038) were each associated with poor physical health in Model A, though the effects were generally weaker than those evident for the mental health outcome. The inclusion of the comprehensive set of covariates (Model B) weakened all of these effects, with low marketability (p=0.128) and effortreward unfairness (p=0.105) no longer significant at the p <0.05 level. Across these models, older age, not working regular hours, working for no or low pay, and working in low-skilled jobs were also associated with poor physical health. The models incorporating both within-and between-person effects (Model C) demonstrated that it was largely the between-person effects that were significantly associated with physical health problems (six of the seven psychosocial job adversities, with marketability p=0.073), whereas only the time-varying effects of dissatisfaction with employment opportunities and job insecurity (marginal at p=0.060) showed evidence of an association with physical health problems. The final lagged model showed a similar pattern of results: only the timevarying measure of dissatisfaction with employment opportunities and effort-reward unfairness were significantly associated with subsequent physical health problems, with job control of marginal significance (OR=1.23, p=0.066).
Mental health

Physical health
Sensitivity analyses
The same general pattern of results observed in Model B for mental and physical health problems were obtained when job adversity was based on a 10% cut-point. For physical health, the effect of insecurity showed a similar Odds Ratio but was of marginal significance (OR=1.22, 0.97 -1.51; p = 0.084) and the effect of low marketability was significant (OR=1.39, 1.13 -1.71; p=0.002) . Similarly, the use of the continuous scale scores for job conditions produced similar results to the categorical measures reported for Model B.
Discussion
This study examined psychosocial job quality based on measures available in the publicly available HILDA Survey dataset. The measures captured many of the important constructs in the research literature including: job demands and job complexity; job control; perceived job security; marketability; and aspects of effort-reward imbalance. Our previous analyses have confirmed the validity of these measures 23 and showed that the experience of psychosocial job adversity is associated in a predictable manner with other, related measures of job characteristics. 32 For example, high job demands and complexity was associated with working long hours and high occupational skill level. Low job control was associated with working for no pay and being in a low-skilled occupation. Low perceptions of job security were reported by those in casual employment. Low levels of marketability were reported by those working for no pay, dissatisfaction with employment opportunities by those in low-skilled occupations, and perceptions of effortreward imbalance by those with low pay levels. This previous analysis also includes details of the items included in the measures of psychosocial job adversity. 32 The current results provided evidence of the importance of these constructs for public health in Australia. Across models, respondents who reported each type of psychosocial job adversity (with the exception of low marketability) consistently had an increased risk of mental health problems, and these relationships were not explained by direct job characteristics. There was evidence that those individuals with a propensity to work in poor quality jobs had poorer overall mental health. However, significant time-varying effects were also present indicating that change in mental health was correlated with change in psychosocial job characteristics. The results were different for the physical health outcome, with relatively weak associations evident between the time-varying measures of psychosocial job adversity and poor physical health (though the initial effect of marketability was stronger than for mental health) and much stronger evidence for between-person effects. Thus, those individuals at risk of working in jobs with poor psychosocial conditions were more likely to report poor physical health overall, and change in job quality was generally not associated with change in physical health. This pattern of results is more consistent with there being a selection effect of physical health.
These findings are consistent with a large body of cross-sectional and (to a lesser extent) longitudinal research findings which show a negative association between various aspects of psychosocial work conditions and health. 9, 33 Meta-analysis by Stansfeld and Candy 9 found that low job control (decision latitude), high job demands and job insecurity had a moderate association with risk of common mental disorders, while effort-reward imbalance (broader than our current definition) and job strain (the combination of high demands and low control) had a strong association with mental disorders. The current results are broadly consistent with these conclusions, though the effect of low job security was very strong in the current analysis (OR = 2.2 in the model with covariates included) and our measure of effort-reward unfairness (focused exclusively on perceived inadequacy of pay) was weaker though still showing an OR of 1.58. We found that marketability did not demonstrate the same pattern of association with mental health as the other measures of psychosocial job quality and differed from the somewhat conceptually similar measure of satisfaction with employment opportunities. 10 The relationship between adverse psychosocial work conditions and poor physical functioning is also evident in the research literature. [34] [35] [36] It is unclear, however, why the current results failed to demonstrate a significant association between demands and complexity and physical health as found in this previous research.
The most important contribution that this study makes is to clarify the nature of the longitudinal relationship between health and psychosocial job quality. We used random-intercept logistic regression models to evaluate the relationship between job quality and health over time and explicitly decomposed each job quality effect into two separate terms representing a stable between-person effect and a time-varying within-person effect. 37 We can, therefore, contrast the tendency for those individuals who, at some point, report a poor quality job to have poor health from the change in health associated with specific changes in job quality. The results for the mental health outcome support the presence of both effects. Individuals who at some point worked in jobs characterised by low control, strain, low security, low marketability, dissatisfaction with their employment opportunities and unfair pay were more likely to report mental health problems than those without this susceptibility. However, over and above this effect, individuals' specific experience of psychosocial job adversity was accompanied by poorer mental health. Theoretically, this may reflect psychological pathways, such as feelings of hopelessness and helplessness from an untenable employment situation. 38 The lagged analysis indicated that employment circumstances preceded the change in mental health. From a policy perspective it is important to recognise that, just as adverse psychosocial job condition may lead to poor mental health, it is possible that workplace changes which improve the quality of one's job could be an effective strategy to improve population mental health. In contrast to these results, the within-person effects of physical health that were present were much weaker (dissatisfaction with opportunities) or of marginal statistical significance (insecurity and job control). This is, therefore, more consistent with hypotheses of health selection into poor quality employment, poor health as a barrier to improvement in employment circumstances, and entrenched disadvantage.
The availability of valid measures of psychosocial job quality represents an important adjunct to the HILDA Survey dataset. The HILDA Survey is a federally funded, national household panel survey, with funding assured for continued data collection through 2012. The survey data are made available to the research community and, as of 2009, there were 1,230 registered HILDA Survey users and an extensive output that includes 222 journal articles. 26 The HILDA Survey is a critical resource for policy development in Australia. The survey has a strong focus on employment and labour-market issues, and the analysis reported in this manuscript suggests that there are appropriate measures in the survey to enable researchers to evaluate the effects of psychosocial job quality. With valid measures of psychosocial job quality, more objective measures of employment circumstances and income, and detailed data on family circumstances and health, the HILDA Survey is a valuable national and international resource.
There are a number of study limitations that need to be recognised. We were restricted to those scales and items available in the HILDA Survey and, as a result, were not able to assess constructs as comprehensively as we would like (e.g., focus on satisfaction with pay rather than other psychological benefits of work) and were unable to measure other aspects of psychosocial job quality at all (e.g. social support at work). Nonetheless, we have validated the psychosocial measures against benchmarks of employment conditions and demonstrated predictable associations with mental and physical health outcomes. Missing data and attrition is an issue with any longitudinal survey and we maximised the utilisation of data through our selection of longitudinal techniques. Given that both the measures of psychosocial job quality and (physical and mental) health were self-report, it is possible that response endogeneity or response bias may have confounded the results. This is less likely to influence the direct measures of employment circumstances, and thus our previous validation allays some concerns about this effect. However, we do note that this is an issue that needs to be considered in future analyses using these measures. It must also be recognised that the measures of psychosocial job quality are relative measures. That is, they reference poor job quality relative to that reported in the population. However, this is a common approach and used in measures such as poverty. 39 Finally, our analysis was restricted to respondents of prime working age, which we defined as 20 to 55 years at baseline. This was to avoid potential influence on the current results of the health correlates of normative transitions into and out of the workforce. 40 However, given the policy focus on delaying retirement, a focus on the role of psychosocial job adversity in the retirement transitions of older Australian adults represents an important future extension of the current project.
In conclusion, the current results confirmed that psychosocial job adversity is associated with poorer physical and mental health, but showed that mental health is most sensitive and more likely to alter in response to changes in job quality over time. Poor physical health, in contrast, was more strongly associated with the propensity to work in jobs with psychosocial adversity and may, therefore, be a selection factor. Future research that considers the longitudinal association between psychosocial job quality and mental and physical health using HILDA Survey data will help to inform appropriate public policy development.
